The effects of prenatal alcohol use have been well documented. In this review, we discuss the inclusion of Neurobehavioral Disorder Associated with Prenatal Alcohol Exposure (ND-PAE) as a condition for further study in the Diagnostic and Statistical Manual of Mental Disorders-Fifth Edition (DSM-5). We present a review of the evidence for impairment in three domains highlighted in ND-PAE: neurocognitive functioning, self-regulation, and adaptive functioning. In addition, we provide guidelines for clinical assessment of each domain. When considering ND-PAE, it is essential to obtain as comprehensive an assessment as possible, including multidisciplinary/multimethod assessment of the individual by a qualified team. It is our aim to provide clinicians with a useful reference for assessing ND-PAE and highlight important guidelines to be followed when conducting neuropsychological assessment.
Introduction
Prenatal alcohol exposure (PAE) can have a myriad of physical, cognitive, and behavioral effects on the developing fetus [1, 2, 3•, 4] that are encompassed within fetal alcohol spectrum disorders (FASDs) [3•] . Diagnoses within the FASDs include fetal alcohol syndrome (FAS), partial FAS, alcoholrelated neurodevelopmental disorder (ARND), and alcoholrelated birth defects (ARBD). Both FAS and partial FAS require the presence of characteristic facial dysmorphology [4] .
While the diagnoses of FAS and partial FAS are based primarily on physical features, the most significant and impactful effects related to PAE are those on the central nervous system that manifest as cognitive and behavioral deficits. Such effects are noted as part of ARND, as Bmarked impairment in the performance of complex tasks^in children with normal growth and structural development [4] but are not well defined. These cognitive and behavioral effects are addressed further in the Diagnostic and Statistical Manual of Mental Disorders-Fifth Edition (DSM-5) [5•] . Neurobehavioral Disorder Associated with Prenatal Alcohol Exposure (ND-PAE) is included in the appendix of the DSM-5 under Bconditions for further study.^ND-PAE encompasses the range of neurobehavioral effects seen following PAE and can occur in children with histories of PAE independently of any physical effects (i.e., an exposed child with or without FAS can meet diagnostic criteria for ND-PAE). The DSM-5 provides detailed diagnostic criteria (Fig. 1) . In addition to a history of more than minimal PAE, the proposed criteria for ND-PAE require impairment in three functional domains: neurocognitive, self-regulation, and adaptive functioning.
In this paper, we review the evidence for each of the diagnostic domains of ND-PAE and provide guidelines for assessment of each domain. It should be noted that these three domains are not the only effects of PAE, but are reviewed herein in the context of ND-PAE. For all neuropsychological assessment, standardized procedures should be followed. This includes administration and interpretation by trained and qualified individuals, and use of measures that are reliable, valid, This article is part of the Topical Collection on Fetal Alcohol Syndrome age-and culture-appropriate, and current. Tests included herein are current as of this writing; however, tests are frequently updated and the most current versions should be substituted, where appropriate. Furthermore, tests with normative data similar to the background of the patient should be used. When evaluating test performance, standardized scores should be used (e.g., T scores, scaled scores) whenever possible. Comparison of an individual's test score on a given measure to normative data indicates how much that score differs from the population average and, when compared to other test results, can provide an estimate of relative impairment or strength in a given area. One question that remains to be determined empirically is what cutoff to use to indicate impairment [6] [7] [8] [9] , though ongoing research suggests that a 1 standard deviation (SD) cutoff is optimal in terms of sensitivity and specificity of ND-PAE [10, 11] . The proposed guidelines for ND-PAE do not specify a required level of impairment, and thus clinical judgment is required. The guidelines also indicate onset of ND-PAE in childhood. As such, we focus this review on assessment of school-age children. However, suggestions for younger and older individuals are provided. Please see Moore and Riley, 2015 in this issue [12] for discussion of the need for more research in adults with FASDs or ND-PAE.
Neurocognitive Impairment
To meet the requirement of neurocognitive impairment, a child must display deficits in at least one of the following: (1) global IQ (defined as 70 or below on a standard IQ test), (2) executive functioning, (3) learning, (4) memory, and (5) visual spatial reasoning.
Global IQ
Deficits in overall IQ are probably the best documented of the effects of PAE [13] . Average IQ scores of alcohol-exposed children are typically in the low average to borderline ranges and children of mothers who drank throughout pregnancy have significantly lower IQ scores than children of mothers who never drank [14] . While more severe impairment is frequently seen in accordance with greater physical dysmorphology [15] , this deficit in global IQ is not limited to alcohol-exposed children with physical dysmorphology [16] .
While an IQ score in the intellectual deficient range (<70) does not occur in all children with histories of PAE, and as such is not required for ND-PAE, its presence indicates neurocognitive impairment. The ND-PAE criteria specify global IQ deficit as an BIQ of 70 or less, or a standard score of 70 or below on a comprehensive developmental assessment^ [5•] . There are several ways in which one can clinically assess for global IQ impairment. One option is to use the Wechsler Intelligence Scales for Children-Fifth Edition (WISC-V) [17] . The WISC-V is a measure of general intelligence for children 6 to 16 years old which provides an overall, full scale IQ (FSIQ) score, as well as five index scores indicating performance on measures of verbal ability, processing speed, working memory, visual spatial ability, and fluid reasoning. The FSIQ score obtained from the WISC-V provides an estimate of the child's general cognitive ability. It has a relatively short administration time of approximately 65-80 min. Similar assessment methods and scores are available for younger (ages 2.5-7.5 years) and older (16 years and older) individuals using the Wechsler Preschool and Primary Scale of Intelligence-Fourth Edition (WPPSI-IV) [18] and the Wechsler Adult Intelligence Scale-Fourth Edition (WAIS-IV) [19], respectively. If time is an issue, the Wechsler Abbreviated Scale of Intelligence-Second Edition (WASI-II) [20] also provides an estimate of IQ for individuals aged 6 to 80 years, and only takes about 30 min to administer. However, the WASI should only be used to identify whether more indepth testing is required.
Other measures that provide an estimate of overall ability include the Differential Ability Scales-Second Edition (DAS-II) [21] , which calculates a global functioning score (the General Conceptual Ability or GCA score) for children aged 2.5 to 17 years old, similar to the FSIQ from the WISC-V. The authors of the DAS-II distinguish GCA from IQ by highlighting that the term IQ carries undue weight in the general population, and as such have identified a concept that captures general cognitive ability without the connotation of BIQ.^They argue GCA provides a more homogeneous and pure estimate of true cognitive ability by only including subtests that load strongly onto this construct (i.e., verbal, visual-spatial, and reasoning tasks) [21] . In general, however, the GCA can be used as an IQ estimate. Administration time of the DAS-II is about 45-60 min. Two other tests of general ability should be mentioned. The Stanford-Binet Intelligence Scales, Fifth Edition (SB5) [22] , can be used with individuals ages 2 to 85 and above and is particularly useful in lower functioning individuals. The Leiter International Performance Scale, Third Edition (Leiter-3) [23] is a measure for assessing nonverbal intelligence (ages 3 to 75 years and above) and is useful for nonverbal individuals. All these measures of global functioning provide standard scores (mean=100, SD=15); a score of 70 or less on any one test is indicative of impaired global IQ.
If direct assessment of IQ is not possible, the Child and Adolescent Intellectual Disability Screening Questionnaire (CAIDS-Q) [24] may also be used to estimate a child's global intellectual functioning. The CAIDS-Q is a reliable and valid self-or caregiver-report questionnaire for use with individuals aged 8 to 18 and can help identify children with an intellectual disability. It provides a total percentage score, which can then be compared to a cut-off score to determine whether intellectual disability is probable. However, this measure should be used only as a screening tool to identify whether more indepth testing is required.
Executive Functioning Impairment
Several studies have highlighted the deficits in executive functioning associated with PAE [25•, 26-29] . Direct neuropsychological assessment indicates the greatest deficits in cognitive flexibility/set shifting, abstraction, spatial working memory, and verbal fluency [30] and parent reports indicate greatest impairment in inhibitory control and problemsolving [31] .
Deficits in executive functioning may manifest as poor planning and organization, inflexibility, or difficulty with behavioral inhibition [5•] . Measures for assessing executive functioning impairment include the Delis-Kaplan Executive Function System (D-KEFS) [32] and the Behavior Rating Inventory of Executive Function (BRIEF) [33] . The D-KEFS assesses executive functioning abilities for individuals aged 8 to 89 years old. It has nine stand-alone tests that each provides an estimate of overall executive functioning ability in the form of scaled scores (mean=10, SD=3). A score of 1 SD or more below the mean is indicative of executive functioning impairment. The BRIEF is a parent-or caregiver-report questionnaire for children aged 5 to 18 years. It provides the global executive composite T score (mean=50, SD=10). Scores above 65 are indicative of clinical impairment in executive functioning.
Learning Impairment
It has been well documented that children with PAE experience greater academic problems than non-exposed children. Notably, children with PAE have shown impairment in math and reading [13, [34] [35] [36] , which may lead to a specific learning disability [14] . These academic deficits persist after controlling for IQ [37] . In addition to academic performance, children with PAE have poor learning when asked to recall complex information [38] or more simple verbal and non-verbal information [39, 40] . In particular, memory deficits appear to be due to disproportionate deficits in the encoding or learning of information rather than in recall, at least for verbal information [39, 40] .
Learning deficits may be evident if the child has lower academic achievement than expected for their intellectual level or a diagnosis of specific learning disability [5•] . Methods to assess for learning impairment include the Woodcock-Johnson, Fourth Edition (WJ-IV) Tests of Achievement [41] , a measure of academic achievement. The WJ-IV provides a comprehensive assessment of learning abilities for children and adults ages 2 to 90. This measure provides standard scores (mean=100, SD=15) as well as age and grade equivalents. Other options for measuring learning impairment are the Wide Range Achievement Test-4 (WRAT-4) [42] for ages 5 to 94 and the Wechsler Individual Achievement Test-Third Edition (WIAT-III) [43] for ages 4 to 50. Both tests provide standard scores (mean=100, SD=15) and the WRAT-4 also provides grade equivalents. The WRAT-4 should only be used as a screening test to determine whether more in-depth assessment is needed [44] .
Additional measures include the California Verbal Learning Test, Children's version (CVLT-C) [45] , a measure of verbal learning and memory for children ages 5 to 16. The CVLT-C provides a T score (mean=50, SD=10) for overall learning ability and the ability to examine learning independently from more protracted memory. Indices on the CVLT-C that provide a more direct examination of a child's learning ability include List ATrials 1-5, List ATrial 5, learning slope, and percentage recall consistency. All indices provide a z score (mean=0, SD=1) except the index of List A Trials 1-5, which provides a T score. For adolescents and adults 16 to 89 years old, the California Verbal Learning Test, Second Edition (CVLT-II) [46] is available and provides similar scores as the CVLT-C. A score of 1 SD or more below the mean on any of the indices highlighted above is indicative of a learning impairment.
Memory Impairment
Children with PAE have deficits in memory including auditory memory, memory for stories and designs, and spatial memory [25•] . Deficits persist even when mental age is controlled or subjects are matched on IQ [39, 47] . Memory deficits are pervasive, occurring for both verbal and non-verbal material and are demonstrated using both free recall and recognition (forced choice or multiple choice) testing. As indicated above, memory deficits may stem from difficulty encoding new information and while retention of learned material is on par with matched controls [39, [48] [49] [50] , it is important to note that clinical evaluation of learning and memory are confounded and the child will experience learning deficits as difficulty with memory.
Memory impairment may manifest as problems remembering information learned previously, trouble remembering lengthy verbal instructions, or repeatedly making the same mistakes [5•] . Assessment methods to evaluate memory impairment include the CVLT-C and CVLT-II, described earlier.
Indices that provide more direct examination of memory impairment include the Short-and Long-Delay indices (both Free-and Cued-Recall), as well as the Recognition index. These indices provide a z score (mean=0, SD=1). Importantly, performance on these measures should be considered in light of performance on the learning measures, described above. Similar levels of performance on learning and recall trials are indicative of encoding rather than retrieval deficits, while disproportionately low scores on recall trials indicate additional memory deficits. CVLT-C savings scores may also be useful. Other measures include memory subtests from the NEPSY-II [51] . The NEPSY-II assesses several domains including memory and learning, in children ages 3 to 16, and provides scaled scores (mean=10, SD=3). The Wide Range Assessment of Memory and Learning, Second Edition (WRAML-2) [52] is another measure that assesses memory for individuals aged 5 to 90 years old, and provides index standard scores (mean=100, SD=15) as well as subtest scaled scores (mean=10, SD=3). Other options for measuring memory impairment include the Hopkins Verbal Learning TestRevised (HVLT-R) [53] for individuals aged 16 to 92 years, which provides T scores (mean = 50, SD = 10) and the Wechsler Memory Scale-Fourth Edition (WMS-IV) [54] for individuals ages 16 to 90, which provides standard scores (mean=100, SD=15). A score of 1 SD or more below the mean is indicative of memory impairment.
Visual-Spatial Reasoning Impairment
Although less well studied, children with PAE have deficits on visual-spatial construction tasks [13, [55] [56] [57] [58] as well as visualspatial reasoning tasks [59] . One study showed that children with PAE process visual information differently than their non-exposed counterparts. On a task of hierarchical processing, large symbols (the global feature) were made up of smaller symbols (the local feature). In this study, children with PAE had greater difficulty processing the local features than typically developing controls [60] .
Impairment in visual-spatial reasoning can manifest in disorganized or poorly planned drawings or constructions and problems differentiating left from right [5•] . Options for assessing visual-spatial reasoning include the visuospatial processing subtests from the NEPSY-II [51] and the BeeryBuktenica Developmental Test of Visual Motor Integration (VMI) [61] . The NEPSY-II has multiple measures of visual spatial function, including the Arrows, Geometric Puzzles, and Picture Puzzles subtests. The VMI is a method for assessing for visual-motor deficits for individuals 2 to 99 and provides a standard score (mean=100, SD=15). The VMI provides a single score for visual-spatial ability and is recommended over the NEPSY-II Design Copying subtest. A score of 1 SD or more below the mean on any of these measures is indicative of visual-spatial impairment.
Self-Regulation Impairment
To meet the requirement of impairment in self-regulation, a child must display deficits in at least one of the following: (1) mood or behavioral regulation, (2) attention, and (3) impulse control.
Mood or Behavioral Regulation Impairment
Children with PAE are at increased risk of developing major depressive disorder and have higher rates of negative affect [62] [63] [64] . Furthermore, children with PAE have increased rates of externalizing and internalizing problems [29] . Rates of oppositional defiant disorder and conduct disorder are also elevated in alcohol-exposed children [62, [65] [66] [67] [68] [69] , further supporting deficits in mood and behavioral regulation.
Ways in which mood or behavioral regulation impairment may manifest include negative affect or irritability, frequent behavioral outbursts, or mood lability [5•] . Comprehensive methods of assessing these impairments are the Computerized Diagnostic Interview-Fourth Edition (C-DISC-IV) [70] for children ages 6 to 17 and the Schedule for Affective Disorders and Schizophrenia-School Age (K-SADS-PL) [71] for children ages 6 to 18. Both of these interviews assess the presence of psychiatric disorders or subsyndromal symptoms in a structured or semi-structured manner. Since the administration times for these assessments can be over an hour and require considerable training, parent-or self-report measures such as the Child Behavior Checklist (CBCL) [72] or Behavior Assessment System for Children-Second Edition (BASC-2) [73] are clinically appropriate alternatives. The CBCL can be used for children aged 6 to 18. It provides T scores (mean=50, SD= 10) for 8 problem behavior scales and 6 DSM-oriented scales. Scores between 65 and 70 indicate borderline impairment, and scores above 70 indicate clinical impairment. The Youth Self Report (YSR) [72] is also available for children aged 11 to 18 and provides similar scores as the CBCL. The BASC-2 can be used for children 2 to 5 years old (preschool form), children 6 to 11 years old (child form), and adolescents 12 to 21 years old (adolescent form). The BASC-2 provides T scores (mean=50, SD=10). On the externalizing, internalizing, and behavioral symptoms domains, T scores between 60 and 70 indicate elevated impairment, while T scores above 70 indicate clinical impairment.
Attention Deficit
Numerous studies have highlighted the presence of attention deficits among children prenatally exposed to alcohol [13, 14, 34, 38, 62, [74] [75] [76] [77] . Importantly, children with PAE have higher rates of attention-deficit/hyperactivity disorder (ADHD) diagnoses than typically developing children [62, 65, 66, 78] . In addition to clinical diagnoses, attention deficits comprise difficulty investing, organizing, and maintaining attention, and inhibiting impulsive responses [77] . Furthermore, children with PAE show attention deficits on measures of information processing, vigilance, and reaction time [38, 74-76, 79, 80] . Ability to inhibit responses as well as variable reaction times on computerized vigilance tasks are particularly salient following PAE [38] . Behaviorally, teacher [34, 81, 82, 26] and parent [83] [84] [85] reports frequently highlight attention difficulties in children with PAE.
Attention deficits may manifest as difficulty shifting attention or difficulty sustaining mental effort [5•] . Several methods for assessing attention exist. Computerized vigilance tasks include Conners' Continuous Performance Test, Third Edition (CPT-III) [86] , the Test of Variables of Attention (TOVA) [87] , and the Quotient ADHD System [88] . The CPT-III can be used for children 8 years and above, and measures a variety of aspects of inattention. T scores (mean=50, SD=10) for each domain are given. The TOVA can be used for children and adults aged 4 to 80 years and above and provides an attention performance index score that suggests whether the individual's performance was within normal limits or is instead indicative of an attention deficit in addition to scales of inattention and impulsivity presented as standard scores (mean=100, SD=15). The Quotient ADHD System can be used for children aged 6 to 55 and provides an index of symptom severity as well as composite scaled scores (scaled from 0-10, with scores closer to 10 more indicative of ADHD). In addition, several aspects of attention are measured, and are presented as percentiles (percentiles below 16 indicating a performance more indicative of ADHD).
Behavioral reports (e.g., CBCL, YSR, BASC-2) can also provide an indication of whether an attention deficit is present. Often, behaviors such as these become apparent in the classroom, where a child spends the majority of the day, and as such, teachers can be a good resource. Elevation on the Attention Problems or Attention-Deficit/Hyperactivity Problems scales of the CBCL or YSR of 1 SD or more may indicate an attention deficit. Elevation on the Attention Problems scale of the BASC-2 may also indicate an attention deficit. Other measures available to assess attention deficit include the Conners Third Edition (Conners 3) [89] . The Conners 3 is available in parent, teacher, and youth report versions for children aged 6 to 18. T scores (mean=50, SD=10) are provided for 13 problem behavior scales. Elevation of 1 SD or more on any ADHD scales of the Conners 3 may indicate presence of an attention deficit.
Impulse Control Impairment
Children with PAE have an increase in impulsive responses [13] . One study showed that teachers of children with PAE have been more likely to endorse an item labeled BCan't Wait Turn^on a measure assessing behavior in class [34] . Children with FASDs also have significantly higher externalizing behaviors than children with ADHD [90] . As has been previously stated, rates of oppositional defiant disorder and conduct disorder are higher among children with PAE [62, [65] [66] [67] [68] , which may suggest difficulty following rules or controlling impulsive behaviors.
Deficits in impulse control may manifest as difficulty waiting one's turn or difficulty complying with rules 
Adaptive Functioning Impairment
To meet the requirement of impairment in adaptive functioning, a child must display deficits in at least two of the following (with at least one of (1) or (2) present): (1) communication deficit, (2) social impairment, (3) impairment in daily living, and (4) motor impairment. Of note is ongoing work examining whether requiring impairment in only the adaptive functioning domain improves sensitivity and specificity of ND-PAE criteria [10, 11] .
Communication Deficit
Language disorders among children with PAE are not well studied. However, deficits in aspects of language and verbal abilities in general have been well documented [13] . Common language impairments associated with PAE include word comprehension, naming ability, and expressive and receptive skills [13, 56, 91] . Additional language deficits include phonological processing deficits and speech production and articulation errors [92, 93] . Deficits are also noted on the communication domain of the VABS-II and its predecessor (VABS) [94] , which include questions about expressive, receptive, and written language [15, 95, 96] . Importantly, in one study, no subjects with PAE obtained age-appropriate scores on the VABS Communication domain [15] . Further, as compared to children with ADHD, children with FASDs have significantly greater deficits on the WISC-IV Verbal Comprehension Index (VCI), which requires verbal responses [90] .
Deficits in communication may become evident in everyday life as delayed acquisition of language or difficulty understanding spoken language [5•] . Both direct assessment of language function as well as parent report can be used to assess this domain. Direct measures of language and communication include the Comprehensive Receptive and Expressive Vocabulary Test-Third Edition (CREVT-3) [97] , the Clinical Evaluation of Language Fundamentals-Fifth Edition (CELF-5) [98] , and the VCI of the WISC-V [17] . The CREVT-3 (ages 5 to 89) and the CELF-5 (ages 5 to 21) both measure receptive and expressive language skills. The Clinical Evaluation of Language Fundamentals-Preschool-Second Edition (CELF-Preschool-2) [99] is also available for children ages 3 to 6 and provides similar scores as the CELF-5. The VCI from the WISC-V (ages 6 to 16) measures expressive language skills. All these tests provide standard scores (mean=100, SD=15) and scores of 1 SD or more below the mean may indicate language impairment.
Parent report of communication ability is possible using the Vineland Adaptive Behaviors Scales, Second Edition (VABS-II) Communication domain score [100] or the Conceptual domain score of the Adaptive Behavior Assessment System, Third Edition (ABAS-3) [101] . The VABS-II is a parent-or caregiver-report questionnaire for individuals up to the age of 90 that measures four domains of adaptive functioning, including Socialization, Daily Living Skills, and Motor Skills in addition to Communication. The ABAS-3 measures four domains (Conceptual, Practical, Social, and General) in individuals up to the age of 89. Both measures provide results in the form of standard scores (mean=100, SD=15) and scores of 1 SD or more below the mean may indicate language impairment. When necessary and available, consultation with speech and language pathology professionals to comprehensively assess a child's communication abilities is preferable.
Social Communication and Interaction Impairment
Several studies have shown that children with PAE have difficulty in social interactions [102] [103] [104] . During social interactions, several different processes are occurring at once. Children with PAE struggle to balance the multitude of linguistic and social-cognitive tasks during social interactions and when responding, do not provide sufficient organization or information for listeners [102, 103] . Often, children with PAE fail to take the viewpoint of the listener during interactions [104] , which is an important component of social interactions. Parent ratings also indicate poor communication skills and social problems, even when IQ is controlled [83] . Children with PAE are also more likely to use ambiguous references and inappropriately distinguish concepts in narratives they formulated [105] . Importantly, impairment on the Socialization scale of the VABS-II may be the most severely affected domain in adaptive functioning for children with PAE [15, 95, 106, 107] .
Examples of how social impairment can manifest include being overly friendly with strangers, difficulty understanding social consequences, or difficulty reading social cues [5•] . One option for assessing social skills is the CBCL, which provides T scores (mean=50, SD=10) for both social problems and social competence. A score between 65 and 70 on the Social Problems scale indicates borderline impairment, while a score above 70 indicates clinical impairment. On the Social Competence scale, a score between 30 and 35 indicates borderline impairment, while a score below 30 indicates clinical impairment. Both the VABS-II Socialization domain score and the ABAS-3 Social domain score are in the form of standard scores (mean=100, SD=15) and a score of 1 SD or more below the mean may indicate impairment. While elevated scores on these measures may also indicate social impairment associated with autism spectrum disorders (ASD), the Autism Diagnostic Interview-Revised (ADI-R) [108] may help to differentiate between the two disorders. Children with FASDs or ASD both show significantly elevated socially inappropriate behaviors on the ADI-R, but only Table 1 Neuropsychological assessments for ND-PAE domains with corresponding age range, population mean (M), and standard deviations (SD) achievement test-third edition, Beery VMI Beery-Buktenica developmental test of visual-motor integration, CAIDS-Q child and adolescent intellectual disability screening questionnaire, BRIEF behavior rating inventory of executive function, C-DISC-IV computerized diagnostic interview schedule for children, K-SADS-PL schedule for affective disorders and schizophrenia for school-age children-present and lifetime version, CPT-III Conners' continuous performance test, third edition, TOVA test of variables of attention, Quotient quotient ADHD system, CBCL child behavior checklist, YSR youth self-report, BASC-2 behavior assessment system for children-second edition, VCI verbal comprehension index, CREVT-3 comprehensive receptive and expressive vocabulary test-third edition, CELF-5 clinical evaluation of language fundamentals-fifth edition, PDMS-2 Peabody developmental motor scales-second edition, VABS-II Vineland adaptive behavior scales-second edition, ABAS-3 Adaptive behavior assessment system-third edition those with ASD have difficulties in other domains of the ADI-R, such as initiating social interaction [109] . As such, a profile marked by impairment in social communication and interaction as evaluated by the VABS-II, ABAS-3, or CBCL, while not displaying impairment on the ADI-R, may indicate ND-PAE.
Daily Living Skills Impairment
Children with PAE have deficits in performing daily living skills, an important aspect of adaptive function, and are less likely to be able to live independently [15, 106] . In addition, children with PAE have greater deficits in daily living skills than children with ADHD [95] . In a study with an average subject age of 17 years, the average age equivalent of daily living skills was shown to be at the 9-year level for subjects with PAE [15] . Children with FASDs also perform significantly worse than children with a specific learning disability and controls across all domains of the VABS, including Daily Living Skills [110] . Impaired daily living skills can include delayed toileting, feeding, or bathing. Other examples of impaired daily living skills are difficulty managing daily schedule or problems following rules of personal safety [5•] . As is the case with other domains of adaptive functioning, the VABS-II is an excellent tool for measuring daily living skills impairment. Likewise, the ABAS-3 can be used to measure daily living skills. Both tests provide standard scores (mean=100, SD=15) and scores of 1 SD or more below the mean on the Daily Living Skills domain of the VABS-II or the Practical domain of the ABAS-3 is indicative of impairment.
Motor Impairment
Several studies have shown delayed motor development in infants and children with PAE [80, 111, 112] . These impairments include both gross and fine motor functions. In gross motor domains, children with FASDs have deficits in postural control [113] . Fine motor functions, such as hand-eye coordination, finger dexterity, and motor speed, are impaired bilaterally in children with PAE with and without FAS [114] [115] [116] .
Motor impairment can manifest in several ways, including poor fine motor development, problems in coordination and balance, delayed attainment of gross motor milestones or even ongoing deficits in gross motor function [5•] . The Motor Skills domain of the VABS-II provides an estimate of motor functioning (ages 0 to 90) and impairment is indicated by a score of 1 SD or more below the mean. Other methods for assessing motor impairment include the sensorimotor domain of the NEPSY-II and the Visual-Motor Integration Scale of the Beery VMI, which assesses visual-motor integration. As previously stated, the NEPSY-II provides scaled scores (mean= 10, SD=3) and the Beery VMI provides standard scores (mean=100, SD=15). For children up to the age of 5, the Peabody Developmental Motor Scales, Second Edition (PDMS-2) [117] is available as a measure of gross and fine motor skills. The PDMS-2 provides standard scores (mean= 100, SD=15) as well as age equivalents for Fine, Gross, and Total Motor quotients. Scores on any measure of 1 SD or more below the mean are indicative of motor impairment. For children age 5 and below, the PDMS-2 is the preferred measure of motor skills. However, the VMI has the advantage of a wider age range. When necessary and available, consultation with physical or occupational therapy professionals is preferable to obtain as comprehensive an evaluation of a child's motor abilities as possible.
Conclusion
While we focused primarily on school-age children, it is important to note that difficulties do not start at school-entry and assessment at younger ages should be considered. However, some domains may not be readily assessed in younger children and fewer psychometrically sound assessments are available in this age range. Thus, while the assessment framework outlined could be used as a guide, attention needs to be paid to the reliability and validity of measurement tools.
From the multitude of studies presented herein, it is evident that children exposed to alcohol prenatally experience deficits in several areas of functioning. We have reviewed evidence for deficits in the three domains highlighted by the DSM-5 (neurocognitive functioning, self-regulation, and adaptive functioning) and ways in which these deficits may manifest in ND-PAE. We have also provided several options for clinically assessing the criteria within each domain (Table 1 ). This list is not exhaustive and care should be taken to select tests that are appropriate for use with the individual patient. It is important to note that while neuropsychological and behavioral assessment do provide a breadth of knowledge of a child's abilities and functioning, it is essential to obtain as comprehensive an evaluation as possible, emphasizing multidisciplinary assessments. In this way, the most complete and accurate profile can be created to determine an appropriate diagnosis and make essential interventions available.
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